Abstract
( Fig. 3d-3f topography (nMDT), which has been corrected using iterative method by Xu et al.
92
(2012) was used to calculate the realistic sea level in this study.
93
In addition to SLA datasets, the daily OISST from the National Oceanic and regions.
125
In this study, HYCOM was implemented in the Chinese shelf/coastal seas with a were taken from the 2-Minute Gridded Global Relief Data (ETOPO2).
133
To adjust the model dynamics and achieve a perpetually repeating seasonal cycle 
144
Surface latent and sensible heat fluxes were calculated using bulk formulae (Han, 1984).
145
Monthly river runoff was parameterized as a surface precipitation flux in the ECS, the error covariance. In EnOI, Eq. 5 can be expressed as:
where α is a scalar that can tune the magnitude of the analysis increment; σ is a can be estimated by
In Eq. 7, n is the ensemble size, ' A is the anomaly of the ensemble matrix, 
Results

180
The reproduction of these anticyclonic eddies in the NSCS
181
In order to investigate whether the evolution and migration features of these two 182 eddies can be reproduced by the CSCASS or not, we firstly set up an assimilation to AE1, the generation and evolution of AE2 are also evaluated. As shown Fig. 7 , the 211 evolution and propagation pathway of AE2 (Fig. 7b-7j ), e.g., move northwestward 212 firstly and then southwestward can generally be reproduced by the CSCASS, although 213 its initial location shows a slight southward bias in the simulation (Fig. 7a) . Similar to 
The predictability of these anticyclonic eddies in the NSCS
225
Since the generation, development and the propagation of AE1 and AE2 can be 226 well reproduced by the CSCASS when their amplitude >8 cm, as mentioned above, in 227 this section we further use the CSCASS to investigate the predictability of these two 228 eddies. According to the generation, evolution and migration of these two eddies, we 229 designed six forecast experiments, hereafter referred to as Exp1 to Exp6 (see Fig. 4 
244
The prediction results of Exp1 are shown in Fig. 8 . In Fig. 8a , we can see that the 245 forecast is almost coincident with the satellite observation and the trajectory of drift 246 buoys, indicating that the generated position of AE1 can be well forecasted by the 247 CSCASS. In addition, the initial migration of AE1 can also be forecasted by the 248 CSCASS (see Fig. 8a and 8f) . In order to evaluate the forecasted amplitude of AE1, the 249 intensity, amplitude and the distance of eddy centers between the observation and the 250 forecast are also quantified ( movement is also predicted by the CSCASS (see pink closure curve in Fig. 9a-9d ),
260
although a sudden southwestward movement cannot be well predicted (Fig. 9f) . In 261 addition, the first attenuation and then enhance of AE1 can also been predicted by the 262 CSCASS (see Table 2 and Fig. 9b ). On the whole, the development and movement path 263 of AE1 can be well predicted by CSCASS for the first four weeks after its generation.
264
After that, the errors between observation and prediction increase significantly, and by 265 the fifth week, the distance between the center of the prediction and the observation 266 become larger, which more than 100 km (see Fig. 9e ).
267
For further analysis, we carry out Exp3, to look at whether the continue evolution in Exp3, which may be related to the lower amplitude (<8 cm) of AE2 at this period.
282
The purpose of Exp4 is to look at whether the evolution of AE1 and AE2 can both 81 km at the end (see Fig. 14d the black line).
295
As mentioned above, the purpose of Exp5 is to investigate whether the decay of 296 AE1 and the continued development of AE2 can be predicted. From Fig. 12 , Table 2   297 and Fig. 14e , we can find that the CSCASS cannot predict the movement path of AE1 298 well in its decay stage: the distance between the center of the prediction and that of the 299 observation is greater than 188 km, and the moving direction of the two is not consistent 300 (see red lines and dots in Fig. 12f ). But the evolution and moving direction of AE2 can 301 be well predicted at this stage. The amplitude of observation and prediction of AE2 are 302 keeping in the consistent trend (Fig. 14e) , although the speed of movement of AE2
given by prediction is slower than that of observation (see green lines and dots in Fig.   304 12f).
305
The aim of Exp6 is to find whether the disappearance of AE1 and AE2 can be both 306 predicted. As described in Fig. 13 , the disappearance of AE1 cannot be well predicted 307 since the low amplitude (less than 8 cm) of AE1 at this stage. Similarly, the 308 disappearance of AE2 is also less accurately predicted by the CSCASS (Fig. 14f) . The of observations also show that the generation, evolution and movement path of these 326 two eddies with high amplitude (>8 cm or U/c > 2) can be well predicted by the 327 CSCASS, although the generative mechanism of these two eddies is quite different [9] .
328
However, when the amplitude of eddies becomes less than 8 cm, the generation position 329 and the movement path cannot be well predicted by the CSCASS.
330
Our results suggested that for intensity mesoscale eddies, a good initial condition Tables：   Table 1 The intensity and amplitude of AE1 and AE2 derived from observation SLA and the assimilation SLA, and distance of eddy centers between the observation SLA's and assimilation SLA's. 
